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Objective: To report a case of gas gangrene in a fetus at term, which was diagnosed by antenatal
computed tomography (CT) imaging.
Case Report: A 23-year-old primiparous woman, who did not undergo any prenatal health checks until
term, developed hypertension, proteinuria, and clouding of consciousness, and experienced intrauterine
fetal death. A single, mature fetus with voluminous gas bubbles was observed on CT, which was
consistent with a diagnosis of fetal gas gangrene. Following the induction of labor, a dead, malodorous
infant was delivered, along with foul-smelling and frothy amniotic ﬂuid. The patient's condition dete-
riorated, and intensive care support was required to treat the patient for septic shock and disseminated
intravascular coagulation during the postpartum period. She died on the 2nd postpartum day.
Conclusion: Fetal gas gangrene is a very rare and potentially lethal event in pregnant women. To our
knowledge, this is the ﬁrst report on the antenatal diagnosis of fetal gas gangrene in a term pregnancy
through CT. CT was useful for evaluating the extent of emphysematous change in the fetal and maternal
organs.
Copyright © 2016, Taiwan Association of Obstetrics & Gynecology. Published by Elsevier Taiwan LLC. This
is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/
4.0/).Introduction
The complication of gas gangrene during pregnancy is a very
rare, unexpected, and potentially lethal event in themodern clinical
setting. Two-thirds of these cases are reported after pregnancy
terminations, whereas the remaining cases are reported in
conjunctionwith term deliveries or puerperium [1,2]. Cases of fetal
gas gangrene at term are rare because of the advances in the
diagnosis, prophylaxis, and treatment of intra-amniotic infections
[1e8]. Therefore, such cases are seldom encountered in Japan and
in other developed countries. Following a PubMed search of the
studies published in English between 1942 and 2014, we identiﬁed
only 10 cases of fetal gas gangrene, which occurred during term
pregnancies [1e8]; in particular, no cases have been reported
within the past two decades. Thus, because of the rarity of this
condition, a strategy for diagnosing and treating fetal gas gangrene
has not yet been established inmodern obstetrics. In this report, weand Gynecology, Faculty of
kuba, Ibaraki, Japan.
e).
bstetrics & Gynecology. Publisheddescribe a case of gas gangrene in a fetus at term in a psycholog-
ically ill woman who did not seek antenatal care, and also
demonstrate the usefulness of diagnosing fetal gas gangrene by
computed tomography (CT) imaging.
Case Report
The patient was a 23-year-old primiparous Japanese woman
with depression and panic disorder who had not undergone any
prenatal health checks until term, which was when her psychiatrist
referred her to an obstetrician. She was found to have hypertension
(158/101 mmHg), proteinuria (semiquantitative proteinuria:
300 mg/dL), marked weight gain (45 kg), and a temporarily
depressed level of consciousness; therefore, she was transferred to
a perinatal medical center. Brownish discharge had appeared 1
week prior to presentation, and lower abdominal pain with foul
discharge started 3 days before presentation.
On admission to the perinatal medical center, the membrane
covering the fetal head and vaginal bleeding were not observed.
Her cervix was dilated to 5 cm, and she experienced continuous
abdominal pain and had a distended abdomen. An ultrasound ex-
amination only detected the fetal cranial bone and the placenta;by Elsevier Taiwan LLC. This is an open access article under the CC BY-NC-ND license
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fetus in the cephalic presentation, with the presence of intrauterine
gas (Figure 1A). Because of the poor quality of ﬁndings from the
ultrasound examination and the presence of intrauterine gas on the
anteroposterior radiograph, a CT scanwas indicated to evaluate the
condition of the maternal uterus and to determine whether the gas
was present in the amniotic ﬂuid cavity, placenta, and fetus. The CT
scan revealed gas bubbles in the skull, chest, abdomen, and soft
tissues of the fetus, which appeared in particularly large quantities
in the amniotic cavity and the fetal bowel; however, gas was not
present in the placenta or uterine muscle tissue (Figure 1B). These
CT ﬁndings were consistent with a diagnosis of gas gangrene in a
mature fetus.
At the time of diagnosis, an intravenous infusion of oxytocin was
administered as labor had not yet begun. Ampicillinesulbactam (3 g
every 6 hours), clindamycin (1200 mg every 8 hours), and immuno-
globulin were also administered intravenously. Thrombomodulin-
alpha, antithrombin III, and fresh frozen plasma were administered
to treat the patient's disseminated intravascular coagulation. Eight
hours after admission, dilatation was complete; however, the pro-
gressionofparturitionwasveryslow. Sevenhoursafter fulldilatation,
the patient became very ill, and demonstrated dyspnea and throm-
bocytopenia (platelet count: 4000 cells/mm3). Therefore, she was
transferred by air ambulance to the University of Tsukuba Hospital.
Upon admission to the hospital, the woman was febrile, tachy-
cardic, tachypneic, and hypertensive. In addition, swelling of the
cranial skin of the fetus and crepitus were noted, and crowning of
the fetus was observed. After platelet transfusion, the augmenta-
tion of labor by oxytocin was restarted. Within 1 hour, a dead,
malodorous, macerated female infant (weight: 2940 g) was deliv-
ered along with foul-smelling and frothy amniotic ﬂuid and gas.
Subsequently, atonic bleeding developed. Hence, bimanual
compression of the uterus was required, and uterotonic agents
were administered. The stillborn infant showed prominent
abdominal distension, reddish-brown discoloration of the abdom-
inal skin, and a green facial hue. An anteroposterior radiograph of
the infant was obtained immediately after delivery, which revealed
a large volume of gas in the thoracic cavity, abdominal cavity, and
bowel as well as subcutaneous gas bubbles throughout theFigure 1. (A) An anteroposterior radiograph showing a mature single fetus with cephalic pre
The Spalding's sign is positive. (B) A sagittal view of the noncontrasted computed tomogra
subdural space of the fetus' skull as well as in the thorax, extremely dilated gastrointestinal
large amounts of gas and a small amount of ﬂuid. The placenta is attached to the anterior w
Although the maternal gastrointestinal tract is paralytic, there is no ﬁnding indicating activ
anteroposterior radiograph of the stillborn infant immediately postdelivery. A volume of ga
taneous gas throughout the extremities and the trunk.extremities and trunk (Figure 1C). An autopsy of the infant revealed
the presence of emphysematous change that extended into the fetal
liver and kidneys.
A bacterial culture of the maternal blood was performed at the
perinatal medical center, which indicated positive results for Pre-
votella bivia. Furthermore, anaerobic bacteria, including Bacteroides
capillosus and Anaerococcus prevotii, were identiﬁed from a bacte-
rial culture of the infant's oral cavity.
The patient required intensive care support, including me-
chanical ventilation, volume resuscitation, and vasopressor sup-
port. In addition, antibiotics and blood transfusions were required
to control septic shock and to treat the disseminated intravascular
coagulation that developed during the postpartum period. More-
over, eclampsia developed on the day after delivery. However, the
patient's condition subsequently deteriorated, and she died on the
2nd postpartum day.
Discussion
In this case, we observed that the anaerobic bacterial infection
that occurred in the patient caused fetal gas gangrene andmaternal
septic shock. The premature rupture of membranes; fetal death;
and prolonged, obstructed labor appear to have predisposed the
mother to the development of gas gangrene [1,2]. We believe that
the premature rupture of the membranes induced the intra-
amniotic infection, which consequently resulted in fetal gas
gangrene and intrauterine fetal death. The infection also led to
maternal septic shock and puerperal death. Although the direct
cause of the maternal death may have been septic shock, the pa-
thology of the complicating preeclampsia/eclampsia may have
affected her general condition, thusmaking her intensive caremore
challenging, particularly in terms of stabilizing her hemodynamics.
To our knowledge, this is the ﬁrst report of a patient with fetal
gas gangrene who underwent a prenatal CT scan; previous cases of
this condition have been reported, but CT scanning was not widely
used at that time. In the present case, the CT scans demonstrated
the extent of emphysematous changes caused by the gas-forming
bacteria. The CT scans also indicated that emphysema was
disseminated throughout the fetal body. However, the placenta andsentation. A uterine wall shadow and a volume of gas in the uterine cavity are observed.
phy scan of the patient's pelvis and abdomen. There are abundant gas bubbles in the
tract, mesenteric and portal veins, and soft tissues. The amniotic cavity is occupied by
all of the uterus, and the uterine muscle tissues do not show emphysematous changes.
e inﬁltration of the maternal peritoneal cavity such as intraperitoneal free air. (C) An
s is observed in the thoracic cavity, abdominal cavity, and bowel, and there is subcu-
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These CT ﬁndings were consistent with the fetal and maternal
autopsy ﬁndings. Previous reports have described cases of
emphysematous uteruses, in which the induction of labor failed
and/or uterine rupture occurred, leading to subsequent laparotomy
and hysterectomy of the collapsed uterus [6e8]. Treatment for
these types of cases includes early diagnosis and early elimination
of the nidus of infection to prevent the infection from spreading to
the maternal uterus. If the uterus was involved, a laparotomy and
hysterectomywould be recommended alternatives to the induction
of labor. Thus, CT is a reliable and valuable diagnostic tool that is
easily available for even severe cases. In cases such as the present
case, the use of CT ensures the prompt, early, and appropriate
treatment of the mother.
Infections of the uterus occur in four stages [8]. In the ﬁrst stage,
the infection is conﬁned to the dead fetal tissue, and gas begins to
form. Thereafter, the infection spreads to the endometrium,
without causing systemic symptoms. In the third stage, the myo-
metrium is damaged, and the infection spreads to the adjacent
muscle tissue, with the formation of gas; in this stage, the infection
may also spread to the peritoneal cavity. Finally, in the fourth stage,
the infection is established in the maternal tissue, with the release
of exotoxins that may cause rapid hemolysis. At this stage, the
kidneys, liver, and other visceramay also be involved. In the present
case, when the patient was admitted to the perinatal medical
center, the infection was conﬁned to the dead fetal tissue and may
have involved only the endometrium and not the myometrium.
After the induction of labor, disseminated intravascular coagulation
and septic shock developed, probably due to the increased intra-
uterine pressure, which was caused by the labor and facilitated the
entry of exotoxins into the maternal circulation. Moreover, the
increased intrauterine pressure may have caused the transtubal
spread of the infection to the peritoneal cavity; the autopsy of the
mother revealed severe panperitonitis.
When the patient was admitted to our facility, we chose to
induce vaginal delivery in an attempt to eliminate the source of
infection (i.e., the dead baby). We avoided a cesarean delivery,
because the babywas dead and the general condition of the mother
was good initially. However, we cannot conclude which delivery
method would have been best for increasing the likelihood of
preserving the mother's life in the present case, wherein the fetushad gas gangrene and the maternal uterine muscle was intact. A
cesarean hysterectomy or single cesarean section may have been
alternatives to the induction of labor, which may have prevented
the subsequent maternal panperitonitis.
In conclusion, this report describes a very rare case of gas
gangrene in a fetus at term, which was diagnosed by CT. Diagnosis
by CT is a reliable and valuable method to evaluate the extent of
emphysematous changes by the gas-forming bacteria that can
easily be performed even in severe cases. Based on the CT ﬁndings,
we preferred the induction of labor to cesarean delivery in the
present case; however, we cannot conclude that this is the best
delivery method. Therefore, further reports are needed to establish
the best treatment for fetal gas gangrene, considering the advances
in the ﬁeld of obstetrics.
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